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BACKGROUND OF THE INVENTION 

The present invention relates to an IPv4-IPv6 
multicast communicating method and an IPv4-IPv6 
multicast communicating apparatus in a communications 
network system. More particularly, it relates to a 
method and an apparatus for implementing the multicast 
communication between an IPv4 terminal using IPv4 
(i.e., Internet Protocol Version 4) as the communica- 
tions protocol and an IPv6 terminal using IPv6 (i.e., 
Internet Protocol Version 6) as the communications 



protocol. 

As one example of the methods for implement- 
ing the communication between the IPv4 terminal and the 
IPv6 terminal, there can be cited a technology 
disclosed in USP 6, 118, 784 ( JP-A-11-55319 ) . This 
technology allows the communication between the IPv4 
terminal and the IPv6 terminal in the following way: 
An IP address conversion table for managing the corre- 
spondence between an IPv4 address and an IPv6 address 
is created using DNS (i.e., Domain Name System) 
protocol extending technology in an apparatus located 
halfway in the communications path. Then, based on the 
IP address conversion table, an IPv4 header-IPv6 header 
conversion is executed, thereby allowing the communica- 
tion to be implemented. 

SUMMARY OF THE INVENTION 

The above-cited prior art makes it possible 
to implement an IP unicast communication between the 
IPv4 terminal and the IPv6 terminal. In this prior 
art, however, no consideration has been given to the IP 
multicast communication between the IPv4 terminal and 
the IPv6 terminal. 

It is an object of the present invention to 
provide a method of executing the IP multicast communi- 
cation between the IPv4 terminal and the IPv6 terminal, 
and an apparatus for enabling the IP multicast communi- 
cation to be executed. 



it is another object of the present invention 
to provide a method of permitting the IPv6 terminal to 
receive an IP multicast packet transmitted from the 
IPv4 terminal, and an apparatus for enabling the 
reception to be executed. 

It is still another object of the present 
invention to provide a method of permitting the IPv4 
terminal to receive an IP multicast packet transmitted 
from the IPv6 terminal, and an apparatus for enabling 
the reception to be executed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates the configuration diagram 
of a converting apparatus according to a 1st embodiment 
of the present invention; 

FIG. 2 illustrates the configuration diagram 
of an IPv4 unicast address table; 

FIG. 3 illustrates the configuration diagram 
of an IPv4 multicast address table; 

FIG. 4 illustrates the configuration diagram 
of an IPv6 unicast address table; 

FIG. 5 illustrates the configuration diagram 
of an IPv6 multicast address table; 

FIG. 6 illustrates the configuration diagram 
of the IP address conversion table; 

FIG. 7 illustrates the configuration diagram 
of an IPv4 multicast membership table; 

FIG. 8 illustrates the configuration diagram 



of an IPv6 multicast membership table; 

FIG. 9 illustrates the configuration diagram 
of a communications network system according to the 1st 
embodiment of the present invention; 

FIG. 10 illustrates a flowchart in the case 
where an IP multicast packet broadcast (transmitted) by 
an IPv4 multicast server is received by an IPv6 multi- 
cast client through the converting apparatus according 
to the 1st embodiment of the present invention; 

FIG. 11 illustrates a flowchart subsequent to 
the one in FIG. 10; 

FIG. 12 illustrates the configuration diagram 
of a communications network system according to an 
embodiment differing from the 1st embodiment of the 
present invention; 

FIG. 13 illustrates an example of the 
hardware configuration diagram of the communicating 
apparatus according to the present invention; and 

FIG. 14 illustrates formats of the IPv6 
header and the IPv4 header. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

Hereinafter, referring to the drawings, the 
explanation will be given concerning the embodiments of 
the present invention. Incidentally, the embodiments 
set no limitations to the present invention. 

FIG. 1 illustrates the configuration diagram 
of a converting apparatus la according to the 1st 



embodiment of the present invention. The converting 
apparatus la, which is positioned between an IPv4 
network 101 and an IPv6 network 102, executes the IP 
header conversion mutually between an IPv4 multicast 
5 packet and an IPv6 multicast packet. Based on this IP 
header conversion processing, the converting apparatus 
la implements the IP multicast communication between 
the IPv4 terminal and the IPv6 terminal. As 
illustrated in FIG. 1, the converting apparatus la 

10 includes an IP transmitting/receiving unit 2, a for- 
conversion IP address holding unit 3, an IP address 
conversion information holding unit 4, an IP multicast 
membership group managing unit 5, and an IP header 
converting unit 6. 

15 The IP transmitting/receiving unit 2 performs 

the transmittance/reception of the IPv4 multicast 
packet with the IPv4 network 101, and the trans- 
mittance/reception of the IPv6 multicast packet with 
the IPv6 network 102. 

20 The for-conversion IP address holding unit 3 

holds an IPv4 unicast address, an IPv4 multicast 
address, an IPv6 unicast address, and an IPv6 multicast 
address, all of which are used for the IP header 
conversion. An IPv4 unicast address table 31 holds the 

25 IPv4 unicast address used for the IP header conversion. 
In this embodiment, the IP addresses to be held by the 
for-conversion IP address holding unit 3 have been 
registered in advance in accordance with the instruc- 



tion from a manager of the converting apparatus la. In 
addition to this method, the following method is also 
allowable: The converting apparatus performs the 
communication with a DHCP server so as to automatically 
5 acquire unused addresses, then holding the unused 
addresses into the f or-conversion IP address holding 
unit 3. An IPv4 multicast address table 32 holds the 
IPv4 multicast address used for the IP header conver- 
sion. An IPv6 unicast address table 33 holds the IPv6 

10 unicast address used for the IP header conversion. An 
IPv6 multicast address table 34 holds the IPv6 multi- 
cast address used for the IP header conversion. The 
f or-conversion IP address holding unit 3 holds and 
manages all of the IPv4 unicast address table 31, the 

15 IPv4 multicast address table 32, the IPv6 unicast 

address table 33, and the IPv6 multicast address table 
34. 

The IP address conversion information holding 
unit 4 holds the IPv4 unicast address and the IPv6 

2 0 unicast address, and the IPv4 multicast address and the 
IPv6 multicast address in a state of being made to 
correspond to each other, respectively. The IP address 
conversion information holding unit 4 converts the IPv4 
multicast address into the IPv6 multicast address held 

25 in correspondence with the IPv4 multicast address. 
Here, the IPv4 multicast address is an IPv4 trans- 
mission destination address of the IPv4 multicast 
packet broadcast (transmitted) by the IPv4 terminal on 



- 7 - 

the IPv4 network 101. Moreover, the IP address conver- 
sion information holding unit 4 converts the IPv4 
unicast address into the IPv6 unicast address held in 
correspondence with the IPv4 unicast address, the IPv4 
5 unicast address being an IPv4 transmission source 

address of the above-described IPv4 multicast packet. 

Also, the IP address conversion information 
holding unit 4 converts the IPv6 multicast address into 
the IPv4 multicast address held in correspondence with 

10 the IPv6 multicast address. Here, the IPv6 multicast 
address is an IPv6 transmission destination address of 
the IPv6 multicast packet broadcast (transmitted) by 
the IPv6 terminal on the IPv6 network 102. Moreover, 
the IP address conversion information holding unit 4 

15 converts the IPv6 unicast address into the IPv4 unicast 
address held in correspondence with the IPv6 unicast 
address, the IPv6 unicast address being an IPv6 trans- 
mission source address of the above-described IPv6 
multicast packet. 

20 An IP address conversion table 41 holds the 

following addresses, respectively: The IPv4 trans- 
mission destination address of the IPv4 multicast 
packet, which has been received by the converting 
apparatus la, and the IPv6 multicast address corre- 

25 sponding thereto, and the IPv4 transmission source 
address of the above-described IPv4 multicast packet 
and the IPv6 unicast address corresponding thereto. 
Also, the IP address conversion table 41 holds the 



following addresses, respectively: The IPv6 trans- 
mission destination address of the received IPv6 
multicast packet and the IPv4 multicast address corre- 
sponding thereto, and the IPv6 transmission source 
5 address of the above-described IPv6 multicast packet 
and the IPv4 unicast address corresponding thereto. 
The IP address conversion information holding unit 4 
holds and manages the above-described IP address 
conversion table 41. 

10 In accordance with the instruction from the 

manager of the converting apparatus la, the IP 
multicast membership group managing unit 5 performs the 
membership state management of the converting apparatus 
la into an IPv4 multicast group and an IPv6 multicast 

15 group. Also, the IP multicast membership group 

managing unit 5 instructs the IP address conversion 
information holding unit 4 to register the IPv4 multi- 
cast address of the IPv4 multicast group of which the 
converting apparatus la is a member and the IPv6 

20 multicast address corresponding thereto, or the IPv6 
multicast address of the IPv6 multicast group of which 
the converting apparatus la is a member and the IPv4 
multicast address corresponding thereto. An IPv4 
multicast membership table 51 holds the IPv4 multicast 

25 address of the IPv4 multicast group of which the 

converting apparatus la is the member. Also, an IPv6 
multicast membership table 52 holds the IPv6 multicast 
address of the IPv6 multicast group of which the 



converting apparatus la is the member. The IP multi- 
cast membership group managing unit 5 holds and manages 
the IPv4 multicast membership table 51 and the IPv6 
multicast membership table 52. 

The IP header converting unit 6 executes the 
IP header conversion toward the IPv4 multicast packet 
transferred from the IP transmitting/receiving unit 2, 
thereby creating the IPv6 multicast packet. Further- 
more, the IP header converting unit 6 instructs the IP 
transmitting/receiving unit 2 to send out the created 
IPv6 multicast packet to the IPv6 network 102. 

FIG. 14(a) illustrates an IPv6 header format. 
The IPv6 header format includes the following fields: 
The version number of IPv6, i.e., "6", is stored into a 
"Version" field. The priority of a processing at the 
time when a router relays the packet on a network is 
stored into a "Priority" field. The identifier at the 
time of performing a priority control or the like is 
stored into a "Flow Label" field. The length of the 
data portion resulting from removing the IPv6 header 
portion from the packet is stored into a "Payload 
Length" field. The identifier as to the header of 
which higher-order layer's protocol will follow next to 
the IPv6 header or the like is stored into a "Next 
Header Identifier" field. The maximum transfer number 
of the packet is stored into a "Hop Limit" field. In 
addition, the transmission source IP address is stored 
into a "Transmission Source IP Address" field, and the 



transmission destination IP address is stored into a 
"Transmission Destination IP Address" field. 

FIG. 14(b) illustrates an IPv4 header format. 
The IPv4 header format includes the following fields: 
5 The version number of IPv4, i.e., "4", is stored into a 
"Version" field. The length of the IPv4 header itself 
is stored into a "Header Length" field. The informa- 
tion indicating the service quality of a communications 
processing is stored into a "Service Type" field. The 

10 size of the entire packet resulting from adding the 
IPv4 header to the data block dealt with in the IP is 
stored into a "Packet Length" field. The identifier 
that is used as the reference information when 
transferring the data to the higher-order layer is 

15 stored into an "Identifier" field. The control 

information on the division of the packet is stored 
into a "Fragment Offset" field. The information 
indicating where the divided data (i.e., the fragments) 
have been positioned within the original data is stored 

20 into a "Flag" field. The time during which the packet 
may exist on the network is stored into a "Time To 
Live" field. The information indicating what the 
higher-order layer's protocol is is stored into a 
"Protocol" field. The checksum of the IP header is 

25 stored into a "Header Checksum" field. In addition, 
the transmission source IP address is stored into a 
"Transmission Source IP Address" field, and the 
transmission destination IP address is stored into a 



"Transmission Destination IP Address" field. 

The IP header converting unit 6 executes the 
processing of converting the IPv4 header to the IPv6 
header, both of which are illustrated in FIG. 14, or 
the processing of converting the IPv6 header to the 
IPv4 header. Then, the converting unit 6 sets the 
values in the respective fields within the IPv4 or the 
IPv6 header format after having been converted. 
Incidentally, in the following explanation concerning 
the present embodiment, an attention will be focused 
on, in particular, the address conversion of the 
transmission source IP address and the transmission 
destination IP address out of the IP header conversion 
processing. Accordingly, the description will be given 
mainly regarding the conversion processing of the 
"Transmission Source IP Address" field and the 
"Transmission Destination IP Address" field. 

In this IP header conversion, the IP header 
converting unit 6 makes an inquiry of the IP address 
conversion information holding unit 4, thereby acquir- 
ing the IPv6 multicast address corresponding to the 
IPv4 transmission destination address of the IPv4 
multicast packet. Then, using the IPv6 multicast 
address acquired from the IP address conversion 
information holding unit 4, the IP header converting 
unit 6 converts the IPv4 transmission destination 
address into the IPv6 transmission destination address. 
Similarly, the IP header converting unit 6 makes an 



inquiry of the IP address conversion information 
holding unit 4, thereby acquiring the IPv6 unicast 
address corresponding to the IPv4 transmission source 
address of the IPv4 multicast packet. Then, using the 
5 IPv6 unicast address acquired from the IP address 
conversion information holding unit 4, the IP header 
converting unit 6 converts the IPv4 transmission source 
address into the IPv6 transmission source address. 

Furthermore, the IP header converting unit 6 
0 creates the IPv4 multicast packet from the IPv6 multi- 
cast packet transferred from the IP transmitting/ 
receiving unit 2, then instructing the IP transmitting/ 
receiving unit 2 to send out the IPv4 multicast packet 
to the IPv4 network 101. In this IP header conversion, 
5 the IP header converting unit 6 makes an inquiry of the 
IP address conversion information holding unit 4, 
thereby acquiring the IPv4 multicast address corre- 
sponding to the IPv6 transmission destination address 
of the IPv6 multicast packet. Then, using the acquired 
0 IPv4 multicast address, the IP header converting unit 6 
converts the IPv6 transmission destination address of 
the above-described IPv6 multicast packet into the IPv4 
transmission destination address. The IP header 
converting unit 6 makes an inquiry of the IP address 
5 conversion information holding unit 4, thereby acquir- 
ing the IPv4 unicast address corresponding to the IPv6 
transmission source address of the IPv6 multicast 
packet. Then, using the acquired IPv4 unicast address, 



the IP header converting unit 6 converts the IPv6 
transmission source address of the above-described IPv6 
multicast packet into the IPv4 transmission source 
address . 

5 FIG. 13 illustrates an example of the hard- 

ware configuration of the converting apparatus 
illustrated in FIG. 1. In FIG. 13, the converting 
apparatus la includes the following devices: An IP-I/O 
device 133 for establishing the connection with the 
10 IPv4 network 101 and the IPv6 network 102, a storage 
device 135 including, for example, a RAM 131, a ROM 

132, and so on, and an arithmetic-logic device 13 0 for 
executing programs stored in the storage device 135 and 
performing the processing of various types of data 

15 stored in the storage device 135. The IP-I/O device 

133, the storage device 135, and the arithmetic -logic 
device 13 0 are connected to each other through a bus 
134 or the like. Here, in addition to the RAM 131 and 
the ROM 132, the converting apparatus la may have the 

2 0 other storage device such as a hard disk. In this 

case, the other storage device such as the hard disk is 
not necessarily connected directly to the bus 134. 

The IP transmitting/receiving unit 2 
illustrated in FIG. 1 includes the IP-I/O device 133, 

25 i.e., a network interface for performing the trans- 

mittance/reception of the IP (i.e., Internet Protocol) 
packets in FIG. 13, a program that is held in the 
storage device 135 and is needed for the operation of 



the IP transmitting/receiving unit 2, and the 
arithmetic-logic device 130 for executing the program. 
Also, the IP-I/O device 133 may perform the trans - 
mittance/reception processing of the packets for the 
IPv4 network 101 and the IPv6 network 102 in the 
following configuration: The IP-I/O device 133 is not 
controlled by the arithmetic-logic device 130 
positioned in the different place, but the IP-I/O 
device 133 itself has the arithmetic-logic device 130 
and the storage device 135 inside. 

Each of the for-conversion IP address holding 
unit 3, the IP address conversion information holding 
unit 4, the IP multicast membership group managing unit 
5, and the IP header converting unit 6 illustrated in 
FIG. 1 includes a program that is held in the storage 
device 135 and is needed for the operation of each 
unit, and the arithmetic-logic device 130 for executing 
the program. 

FIG. 2 illustrates the configuration diagram 
of the IPv4 unicast address table 31. The IPv4 unicast 
addresses used for the IP header conversion are 
registered in advance into the IPv4 unicast address 
table 31 in accordance with the instruction from the 
manager of the converting apparatus la. It is assumed 
that, in FIG. 2, the IPv4 unicast addresses of 133. 
144. 93. 100 - 133. 144. 93. 200 have been registered 
into the IPv4 unicast address table 31 in accordance 
with the instruction from the manager. 



FIG. 3 illustrates the configuration diagram 
of the IPv4 multicast address table 32. The IPv4 
multicast addresses used for the IP header conversion 
are registered in advance into the IPv4 multicast 
address table 32 in accordance with the instruction 
from the manager of the converting apparatus la. It is 
assumed that, in FIG. 3, the IPv4 multicast addresses 
of 238. 0. 0. 100 ~ 238. 0. 0. 200 have been registered 
into the IPv4 multicast address table 32 in accordance 
with the instruction from the manager. 

FIG. 4 illustrates the configuration diagram 
of the IPv6 unicast address table 33. The IPv6 unicast 
addresses used for the IP header conversion are 
registered in advance into the IPv6 unicast address 
table 33 in accordance with the instruction from the 
manager of the converting apparatus la. It is assumed 
that, in FIG. 4, the IPv6 unicast addresses of 1 : : 
100 - 1 : : 2 00 have been registered into the IPv6 
unicast address table 33 in accordance with the 
instruction from the manager. 

FIG. 5 illustrates the configuration diagram 
of the IPv6 multicast address table 34. The IPv6 
multicast addresses used for the IP header conversion 
are registered in advance into the IPv6 multicast 
address table 34 in accordance with the instruction 
from the manager of the converting apparatus la. It is 
assumed that, in FIG. 5, the IPv6 multicast addresses 
of ffle : : 100 - ffle : : 200 have been registered 



into the IPv6 multicast address table 34 in accordance 
with the instruction from the manager. 

FIG. 6 illustrates the configuration diagram 
of the IP address conversion table 41. The IP address 
conversion table 41 holds the IPv4 multicast addresses 
and the IPv6 multicast addresses in correspondence with 
each other, the IPv4 multicast addresses being the IPv4 
transmission destination addresses of the IPv4 multi- 
cast packets received by the converting apparatus la, 
the IPv6 multicast addresses having been acquired from 
the for-conversion IP address holding unit 3 by the 
instruction from the IP multicast membership group 
managing unit 5. Moreover, the IP address conversion 
table 41 holds the IPv4 unicast addresses and the IPv6 
unicast addresses in correspondence with each other, 
the IPv4 unicast addresses being the IPv4 transmission 
source addresses of the IPv4 multicast packets received 
by the converting apparatus la, the IPv6 unicast 
addresses having been acquired from the for-conversion 
IP address holding unit 3 by the instruction from the 
IP address conversion information holding unit 4. 

Also, the IP address conversion table 41 
holds the IPv6 multicast addresses and the IPv4 multi- 
cast addresses in correspondence with each other, the 
IPv6 multicast addresses being the IPv6 transmission 
destination addresses of the IPv6 multicast packets 
received by the converting apparatus la, the IPv4 
multicast addresses having been acquired from the for- 



conversion IP address holding unit 3 by the instruction 
from the IP multicast membership group managing unit 5. 
Moreover, the IP address conversion table 41 holds the 
IPv6 unicast addresses and the IPv4 unicast addresses 
in correspondence with each other, the IPv6 unicast 
addresses being the IPv6 transmission source addresses 
of the above-described IPv6 multicast packets, the IPv4 
unicast addresses having been acquired from the for- 
conversion IP address holding unit 3 by the instruction 
from the IP address conversion information holding unit 
4. 

FIG. 7 illustrates the configuration diagram 
of the IPv4 multicast membership table 51. The IPv4 
multicast addresses of the IPv4 multicast group, of 
which the converting apparatus la has become a member 
in accordance with the instruction from the manager of 
the converting apparatus la, are registered into the 
IPv4 multicast membership table 51. 

FIG. 8 illustrates the configuration diagram 
of the IPv6 multicast membership table 52. The IPv6 
multicast addresses of the IPv6 multicast group, of 
which the converting apparatus la has become a member 
in accordance with the instruction from the manager of 
the converting apparatus la, are registered into the 
IPv6 multicast membership table 52. 

The respective tables that have been 
presented in FIGS. 2 to 8 so far are stored into, for 
example, the respective corresponding storage regions 



of the storage device 135 in accordance with the 
control by the arithmetic-logic device 130. 

FIG. 9 illustrates the schematic diagram of a 
communications network system where the IPv4 network 
101 and the IPv6 network 102 are connected to each 
other through the converting apparatus la. An IPv4 
multicast server 104 and an IPv4 multicast client 105 
are connected to the IPv4 network 101. Here, the IPv4 
multicast server 104 broadcasts (transmits) a multicast 
packet in compliance with IPv4, and the IPv4 multicast 
client 105 receives the multicast packet in compliance 
with IPv4. Similarly, an IPv6 multicast server 106 and 
an IPv6 multicast client 107 are connected to the IPv6 
network 102. Here, the IPv6 multicast server 106 
broadcasts (transmits) a multicast packet in compliance 
with IPv6, and the IPv6 multicast client 107 receives 
the multicast packet in compliance with IPv6. 

Here, the following assumptions are made 
concerning the address assignment: An IPv4 address 
133. 144. 93. 1 and an IPv6 address 1 : : 1 have been 
assigned to the converting apparatus la. Also, an IPv4 
address 133. 144. 93. 2 has been assigned to the IPv4 
multicast server 104. Also, an IPv4 address 133. 144. 
93. 3 has been assigned to the IPv4 multicast client 
105. Also, an IPv6 address 1 : : 2 has been assigned 
to the IPv6 multicast server 106. Also, an IPv6 
address 1 : s 3 has been assigned to the IPv6 multicast 
client 107. 



Also, the following assumptions are made: 
The IPv4 multicast server 104 broadcasts (transmits), 
to the IPv4 network 101, an IPv4 multicast packet the 
destination address of which is an IPv4 multicast 
address (238. 0. 0. 1). Similarly, the IPv6 multicast 
server 106 broadcasts (transmits), to the IPv6 network 
102, an IPv6 multicast packet the destination address 
of which is an IPv6 multicast address (ffle : : 1). 

Additionally, in FIG. 9, the IPv4 network 101 
and the IPv6 network 102 are physically isolated 
completely. However, even in the case where the IPv4 
network 101 and the IPv6 network 102 exist in a mixed 
manner within the physically same network, the explana- 
tion given below concerning the embodiment guarantees 
that the converting apparatus la will function in much 
the same way. 

FIGS. 10 and 11 illustrate a flowchart in the 
following case: Using the IPv4 multicast address of 
238. 0. 0. 1 as the destination address, the IPv4 
multicast server 104 broadcasts (transmits) the IPv4 
multicast packet to the IPv4 network 101. Next, the 
converting apparatus la receives the IPv4 multicast 
packet so as to subject the packet to the IP header 
conversion processing, then sending out the converted 
packet to the IPv6 network 102. 

The IPv4 multicast server 104 broadcasts 
(transmits), to the IPv4 network 101, the IPv4 multi- 
cast packet the destination address of which is the 



IPv4 multicast address of 238. 0. 0. 1 (FIG. 10). 

In order to relay the IPv4 multicast packet 
to the IPv6 network 102 by converting the IPv4 multi- 
cast packet into the IPv6 multicast packet, the manager 
of the converting apparatus la instructs the IP multi- 
cast membership group managing unit 5 to make the 
converting apparatus la become a member of the multi- 
cast group of the IPv4 multicast address (238. 0. 0. 
1). 

Having received the instruction from the 
manager, the IP multicast membership group managing 
unit 5, at first, registers the IPv4 multicast address 
(238. 0. 0. 1) into the IPv4 multicast membership table 
51. Next, the IP multicast membership group managing 
unit 5 instructs the IP address conversion information 
holding unit 4 to register the IPv4 multicast address 
(238. 0. 0. 1) and the IPv6 multicast address corre- 
sponding thereto into the IP address conversion table 
41. 

The IP address conversion information holding 
unit 4 searches the IP address conversion table 41 with 
the IPv4 multicast address (238. 0. 0. 1). If the 
applicable entry has been found out, the IP address 
conversion information holding unit 4 makes a report to 
the effect toward the IP multicast membership group 
managing unit 5. If no applicable entry has been found 
out, the IP address conversion information holding unit 
4 acquires the IPv6 multicast address from the for- 
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conversion IP address holding unit 3, then registering, 
into the IP address conversion table 41, the IPv6 
multicast address in a state of being made to corre- 
spond to the IPv4 multicast address (238. 0. 0. 1). 
5 Moreover, toward the IP multicast membership group 
managing unit 5, the IP address conversion information 
holding unit 4 makes a report to the effect that the 
IPv4 multicast address {238. 0. 0. 1) and the IPv6 
multicast address corresponding to this address have 
10 been registered into IP address conversion table 41. 
At this step in FIG. 10, since no applicable entry has 
been found out, the IP address conversion information 
holding unit 4 acquires the IPv6 multicast address 
(ffle : : 100) from the for-conversion IP address 

15 holding unit 3 so as to register the IPv6 multicast 
address into the IP address conversion table 41 in 
correspondence with the IPv4 multicast address {238. 0. 
0 . 1 ) , then making the report to the effect toward the 
IP multicast membership group managing unit 5. 

20 Having received from the IP address conver- 

sion information holding unit 4 the report to the 
effect that the entry corresponding to the IPv4 
multicast address (238. 0. 0. 1) has been registered 
into IP address conversion table 41, the IP multicast 

25 membership group managing unit 5 instructs the IP 

transmitting/receiving unit 2 to transmit, to the IPv4 
network 101, an "IGMP (i.e., Internet Group Management 
Protocol) Membership Report" message for indicating the 
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membership into the IP multicast group of the IPv4 
address (238. 0. 0. 1). 

In accordance with the instruction from the 
IP multicast membership group managing unit 5, the IP 
5 transmitting/receiving unit 2 transmits the "IGMP 
Membership Report" message to the IPv4 network 101. 

This allows the converting apparatus la to 
receive the IPv4 multicast packet that the IPv4 
multicast server 104 broadcasts (transmits) to the IPv4 
10 network 101 with the use of the IPv4 multicast address 
of 23 8. 0. 0. 1. Subsequently, the converting 
apparatus la executes the following processing, which 
is illustrated in FIG. 11. 

The converting apparatus la receives the IPv4 
15 multicast packet from the IPv4 network 101 through the 
IP transmitting/receiving unit 2. The IP trans- 
mitting/receiving unit makes an inquiry of the IP 
multicast membership group managing unit 5 about 
whether or not the converting apparatus la has become a 
20 member of the multicast group of the IPv4 destination 
address of the IPv4 multicast packet that the convert- 
ing apparatus la has received. 

The IP multicast membership group managing 
unit 5 checks whether or not the IPv4 destination 
25 address of the received IPv4 multicast packet has been 
registered in the IPv4 multicast membership table 51, 
then making a report on the result (i.e., membership- 
completed /membership-uncompleted) toward the IP 



transmitting/receiving unit 2. At this step in FIG. 
11, since the IPv4 address of 238. 0. 0. 1 has been 
registered in the IPv4 multicast membership table 51, 
the IP multicast membership group managing unit 5 
5 makes, toward the IP transmitting/receiving unit 2, the 
report to the effect of having been membership- 
completed. 

When receiving from the IP multicast member- 
ship group managing unit 5 the report of having been 

10 membership-uncompleted, the IP transmitting/receiving 
unit 2 disposes the IPv4 multicast packet. When 
receiving from the IP multicast membership group 
managing unit 5 the report of having been membership- 
completed, the IP transmitting/receiving unit 2 

15 transfers the IPv4 multicast packet to the IP header 
converting unit 6. At this step in FIG. 11, since the 
IP transmitting/receiving unit 2 has received the 
report of having been membership-completed, the IP 
transmitting/receiving unit 2 transfers the IPv4 multi- 

20 cast packet to the IP header converting unit 6. 

Having received the IPv4 multicast packet 
from the IP transmitting/receiving unit 2, the IP 
header converting unit 6 makes an inquiry of the IP 
address conversion information holding unit 4 about the 

25 IPv6 address corresponding to the IPv4 destination 

address and the IPv6 address corresponding to the IPv4 
source address. 

First, the IP address conversion information 
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holding unit 4 checks whether or not the IPv4 destina- 
tion address has been registered in the IP address 
conversion table 41. If the IPv4 destination address 
has been registered therein, the IP address conversion 
information holding unit 4 makes, toward the IP header 
converting unit 6, a report on the IPv6 multicast 
address corresponding to the IPv4 destination address. 
If the IPv4 destination address has not been registered 
in the IP address conversion table 41, the IP address 
conversion information holding unit 4 makes, toward the 
IP header converting unit 6, a report to the effect of 
having not been registered. Here, since the IPv4 
destination address (238. 0. 0. 1) has been registered 
in the IP address conversion table 41, the IP address 
conversion information holding unit 4 makes, toward the 
IP header converting unit 6, the report on the IPv6 
multicast address corresponding thereto (ffle : : 100). 

Next, the IP address conversion information 
holding unit 4 checks whether or not the IPv4 source 
address has been registered in the IP address conver- 
sion table 41. If the IPv4 source address has been 
registered therein, the IP address conversion informa- 
tion holding unit 4 makes, toward the IP header 
converting unit 6, a report on the IPv6 unicast address 
corresponding to the IPv4 source address. If the IPv4 
source address has not been registered in the IP 
address conversion table 41, the IP address conversion 
information holding unit 4 acquires the IPv6 unicast 
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address from the f or-conversion IP address holding unit 

3. Moreover, after registering the acquired IPv6 
unicast address and the IPv4 source address in corre- 
spondence with each other into the IP address conver- 
sion table 41, the IP address conversion information 
holding unit 4 makes a report on the registered IPv6 
unicast address toward the IP header converting unit 6. 
At this step in FIG. 11, since the IPv4 source address 
(133. 144. 93. 2) has not been registered in the IP 
address conversion table 41, the IP address conversion 
information holding unit 4 acquires the IPv6 unicast 
address (1 : : 100) from the f or-conversion IP address 
holding unit 3 so as to register the IPv6 unicast 
address into the IP address conversion table 41. After 
that, the IP address conversion information holding 
unit 4 makes the report on the IPv6 unicast address 

(1 : : 100) toward the IP header converting unit 6. 

The IP header converting unit 6 receives, 
from the IP address conversion information holding unit 

4, the reports on the IPv6 multicast address and the 
IPv6 unicast address that correspond to the IPv4 
destination address of the received IPv4 multicast 
packet and the IPv4 source address thereof, respec- 
tively. Moreover, the IP header converting unit 6 
creates the IPv6 multicast packet from the received 
IPv4 multicast packet by the IP header conversion, then 
instructing the IP transmitting/receiving unit 2 to 
send out the created IPv6 multicast packet to the IPv6 



network 102. In the IP header conversion, the IP 
header converting unit 6 converts the IPv4 destination 
address into the IPv6 multicast address corresponding 
thereto, and converts the IPv4 source address into the 
5 IPv6 unicast address corresponding thereto. When the 
IP header converting unit 6 has received, from the IP 
address conversion information holding unit 4, the 
report to the effect that the IPv4 destination address 
of the received IPv4 multicast packet has not been 

10 registered in the IP address conversion table 41, the 
IP header converting unit 6 disposes the received IPv4 
multicast packet. At this step in FIG. 11, the IP 
header converting unit 6 has received, from the IP 
address conversion information holding unit 4, the 

15 reports on the IPv6 multicast address (ffle : : 100) 
corresponding to the IPv4 destination address (238. 0. 
0. 1) and the IPv6 unicast address (1 : : 100) corre- 
sponding to the IPv4 source address (133. 144. 93. 2). 
Furthermore, the IP header converting unit 6 converts 

20 the IPv4 destination address (238. 0. 0. 1) into the 
IPv6 destination address (ffle : : 100) using the IPv6 
multicast address, and converts the IPv4 source address 
(133. 144. 93. 2) into the IPv6 source address (1 : : 
100) using the IPv6 unicast address. By executing the 

25 above-described processing, the converting apparatus la 
creates the IPv6 multicast packet from the IPv4 multi- 
cast packet. In addition, the converting apparatus la 
sends out the created IPv6 multicast packet to the IPv6 



network 102 through the IP transmitting/receiving unit 
2. 

The IPv6 multicast client 107 becomes a 
member of the IPv6 multicast group of the IPv6 destina- 
5 tion address (ffle : : 100) of the IPv6 multicast 
packet created by the converting apparatus la. This 
membership makes it possible for the IPv6 multicast 
client 107 to receive this IPv6 multicast packet. 

The above-described processing permits the 

10 IPv6 multicast client 107 to receive the IP multicast 
packet that the IPv4 multicast server 104 broadcasts 
(transmits) to the IPv4 network 101 with the IPv4 
address of 23 8. 0. 0. 1. 

In this embodiment, the explanation has been 

15 given regarding the case where the IPv6 multicast 

client 107 receives the IPv4 multicast packet that the 
IPv4 multicast server 104 broadcasts (transmits) to the 
IPv4 network 101 with the IPv4 address of 23 8. 0. 0. 1. 
Meanwhile, in the case as well where the IPv4 multicast 

20 client 105 receives the IPv6 multicast packet that the 
IPv6 multicast server 106 broadcasts (transmits) to the 
IPv6 network 102 using the IPv6 multicast address of 
ffle : : 1 as the destination address, it is allowable 
to cause the converting apparatus la to execute the 

25 same processing in order to accomplish the object. 
Namely , first, the converting apparatus la becomes a 
member of the group of the IPv6 multicast packet that 
the IPv6 multicast server 106 broadcasts (transmits) to 



the IPv6 network 102. On account of this, the IP 
multicast membership group managing unit 5 instructs 
the IP transmitting/ receiving unit 2 to transmit, to 
the IPv6 network 102, a "Multicast Listener Report" 
5 message described in, for example, RFC (i.e., Request 
For comments) 2710. This permits the converting 
apparatus la to receive the IPv6 multicast packet that 
the IPv6 multicast server 106 broadcasts (transmits) to 
the IPv6 network 102 using the IPv6 multicast address 

10 of ffle : : 1. 

The IP header converting unit 6 converts the 
IPv6 destination address (ffle : : 100) of the IPv6 
multicast packet into the IPv4 multicast address held 
in the IP address conversion table 41 in correspondence 

15 with the IPv6 multicast address, and converts the IPv6 
source address into the IPv4 unicast address held in 
the IP address conversion table 41 in correspondence 
with the IPv6 unicast address. Moreover, the convert- 
ing apparatus la causes the IP header converting unit 6 

20 to subject the IPv6 multicast packet received from the 
IPv6 network 102 to the IP header conversion processing 
by the IP header converting unit 6 . 

Furthermore, the converting apparatus la 
sends out the created IPv4 multicast packet to the IPv4 

25 network 101 through the IP transmitting/receiving unit 
2. The above-described processing permits the IPv4 
multicast client 105 to receive the IPv4 multicast 
packet created and sent out to the IPv4 network 101 by 
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the converting apparatus la. 

In this embodiment, the converting apparatus 
la has executed the IP header conversion toward the 
IPv4 multicast packet indicated by the manager-. Other 
than this, it is also allowable to employ the configu- 
ration where the converting apparatus la executes the 
IP header conversion toward the IPv4 multicast packet 
that the converting apparatus la has automatically 
detected by monitoring the IPv4 network 101. 
Similarly, it is also allowable to employ the configu- 
ration where the converting apparatus la executes the 
IP header conversion toward the IPv6 multicast packet 
that the converting apparatus la has automatically 
detected by monitoring the IPv6 network 102. 

In this embodiment, the explanation has been 
given regarding the case where the IPv4 destination 
address (238. 0. 0. 1) of the IPv4 multicast packet 
that the IPv4 multicast server 104 broadcasts 
(transmits) to the IPv4 network 101 is converted into 
the IPv6 multicast address (ffle : : 100) acquired from 
the for-conversion IP address holding unit 3. Other 
than this, the IPv4 destination address (238. 0. 0. 1) 
of the IPv4 multicast packet that the converting 
apparatus la has received is also allowed to be 
converted into a 12 8-bit IPv6 address resulting from 
adding a fixed pattern to the higher-order bits of the 
IPv4 destination address (e.g., ffle : : ffff : 238. 0. 
0. 1). 
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In this embodiment, the explanation has been 
given regarding the case where, as illustrated in FIG. 
9, the converting apparatus la and the IPv4 multicast 
server 104 are connected to the same IPv4 network 101. 
5 Other than this, as illustrated in FIG. 12, the case is 
also allowable where the converting apparatus la and 
the IPv4 multicast server 104 are connected to 
different IPv4 networks. In this case, the IGMP 
message that the converting apparatus la transmits in 

10 order to become the member of the IPv4 address of 

23 8. 0. 0. 1 is received by an IPv4 multicast router 
121. Then, a multicast routing protocol operates 
between the IPv4 multicast router 121 and an IPv4 
multicast router 122, thereby causing the IPv4 multi- 

15 cast packet to be transferred from the IPv4 multicast 
server 104 up to the converting apparatus la. The case 
is also allowable where the converting apparatus la and 
the IPv6 multicast server 104 are connected to 
different IPv6 networks. 

20 The present embodiments allow the IP multi- 

cast communication to be executed between the IPv4 
terminal and the IPv6 terminal. As a result, it 
becomes possible for the IPv6 terminal to receive the 
IP multicast packet that is broadcast (transmitted) 

25 from the IPv4 terminal. Also, it becomes possible for 
the IPv4 terminal to receive the IP multicast packet 
that is broadcast (transmitted) from the IPv6 terminal. 



